RBDMS Features and Capabilities
RBDMS (GWPC, 1998), the Risk Based Data Management System started with the idea of developing a system to estimate the environmental risk of Class II underground injection wells to efficiently allocate regulatory and industry resources to prevent pollution of underground sources of drinking water. The risk assessment process includes two phases: 

1.    The collection of sufficient data on wells, operations, and mechanical integrity failures to develop accurate risk prediction models

2.    The maintenance of accurate current data on wells, operations, and aquifers for forecasting future risk

The initial stage of the needs assessment phase of the project showed that most data required for the risk assessment model was identical to information needed by state oil and gas agencies to manage their regulatory programs. While RBDMS began as a UIC system, including data on production wells also is important because unsound production wells can act as conduits for transporting brine from injection zones to underground sources of drinking water (USDWs).

The needs assessment also showed that state oil and gas boards and commissions did not want to commit resources to maintain stand-alone risk assessment systems that duplicate data found in their permitting and inspection systems. Furthermore, many state systems also needed PC system upgrades. 

While rules, regulations, and practices vary from state to state, much of the core data on permits, well drilling and completions, operators, bonds, oil fields, inspections, and other aspects of oil and gas management is similar among states. As a result of input from the GWPC, state oil and gas boards, and consultants, RBDMS includes modules to track such information, making it a comprehensive management tool for the industry.
Goal

The project goals are (1) to reduce the costs of information exchange between the regulatory

agencies and the petroleum and mining industries and (2) to provide the baseline reference

data that all stakeholders need to make informed decisions about environmental protection and

mineral resource development. These goals are being met through the development of

electronic commerce applications that expand the uses of the Risk-Based Data Management

System (RBDMS) and the Cost-Effective Regulatory Approach (CERA).

RBDMS includes a fully-relational, normalized, information system designed to meet the functional requirements of the following user groups or organizations: 

	
	State and federal regulatory agencies responsible for oil & gas production, underground injection of oilfield exempt fluids, and/or practices related to industrial/municipal wastewater injection (i.e., Class I through V type injection wells); 
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	State, federal, and private research organizations dealing with wells, geology, underground injection and extraction of fluids/resources;
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	The oil & gas producing industry - ranging from small independent operators to major oil companies; 
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	Industrial and municipal injection well operators; 
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	Researchers and consultants that deal with the aforementioned types of data; and 
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	Professionals having interest in wells and/or having groundwater protection/contamination concerns. 


  

RBDMS is a PC- and Client/Server-Based, fully-relational and normalized information management system that has specifically designed for use by state oil & gas regulatory agencies responsible for oil & gas production and associated injection. The system is now used by several state oil & gas regulatory agencies in the United States and has since been expanded for use by private industry and other types of state and federal regulatory agencies. Further, the RBDMS program includes several utilities to allow users to assess the environmental risks posed by underground injection activities using a probability analyses and an assessment of the barriers of protection individual wells provide to protect underground sources of drinking water.  RBDMS programs developed by ALL also includes numerous other automated functions, user interfaces, utilities, and more than 90 standard reports.

The RBDMS client program has been developed using Microsoft Access (various versions).  Although original versions of the system were limited to being PC-based, most systems have required upsizing to a Client/Server platform - typically connecting to SQL Server via ODBC.  

The wide acceptance of the RBDMS data model by state and federal regulatory agencies and industry has resulted in the establishment of a defacto set of data standards that are more widely used than any the author has been able to identify. This was generally accomplished through broad participation and partnering with state regulatory personnel, industry, and other organizations. 

ALL's staff has supported the development of a comprehensive environmental and natural resources management system that incorporates environmental risk-based decision models. Mr. Dan Arthur of ALL served as the program manager of the project since the program's inception (1990-1997). Work was performed through a contract with the Ground Water Protection Council and funding from the Department of Energy's Office of Fossil Energy and National Petroleum Technology Office. Since 1997, ALL's staff has been the primary service provider to this national effort.

In 2000, the RBDMS project was selected as one of DOE's top 100 most successful projects performed since DOE's inception and through all business areas. ALL is continuing to support the project actively and is currently working on custom installations of the system in Alaska, Arkansas, Kansas, Michigan, Montana, Oklahoma, North Dakota, Utah and other states.

The project has included development of enterprise level integrated information systems that include databases, geographic information systems, eCommerce solutions, electronic data integration, dynamic data solutions for the Internet and Intranets, custom application tools for Personal Data Assistants, modeling tools, and much more.

Timeline for RBDMS Development

1988: API Study on Injection Well Corrosion

1989: Pilot project with funds from API looking at injection fields and risk assessment in Williston Basin (Kansas)

1993-94: RBDMS (Access 1.0) installed in pilot states: Alaska, Nebraska, Montana, and Mississippi

1990 First DOE grant. Initial concept: develop a tool to assess the environmental risk of Class II injection wells.

Concept:

Data from injection wells, operations and mechanical integrity failures are collected for accurate risk prediction of Class II injection wells
Maintain current, accurate data on injection wells, operations, and aquifers for forecasting future risk

1992 Ground Water Protection Council (GWPC) and the Ground Water Protection Research Foundation (GWPRF) began developing the Environmental Information Management Suite (EIMS) to improve regulatory decision making and to assist states and industry in managing natural resources information about oil and gas production wells, underground injection wells, source water and watersheds is contained in the EIMS database. The EIMS is a collection of data management tools used either singly or in any combination to meet specific state regulatory and resource protection goals. The Risk Based Data Management System (RBDMS) is now a part of the EIMS system. 
1992 National need assessment of 25 states.

Study showed that the data needed for the risk assessment model was the same data that state oil and gas agencies needed to manage regulatory programs

Study showed that state oil and gas boards and commissions did not want to maintain a stand-alone risk assessment system that duplicated data found in their permitting and inspection systems.

Data on production wells were included because of the risk of producing wells contaminating aquifers

1993-1994 
Access version 1.0 installed in pilot states: Alaska, Nebraska, Montana, and Mississippi
1995 States began using RBDMS: 
Ohio, Michigan, Alabama, Kansas, New Mexico 

09/30/1998 - 09/30/2001 
DE-FG26-98BC15141 “Assistance to Oil and Gas State Agencies and Industry through Continuation of Environmental and Production Data Management and a Water Regulatory Initiative” 

· Generic version of RBDMS developed. Database includes injection well data, operations data and mechanical integrity failures.

· RBDMS is adaptable to individual state regulatory programs and oil and gas production accounting methods. 
· State oil and gas agencies and the oil and gas industry are assisted with the implementation of RBDMS and state oil and gas agencies are assisted in streamlining water protection regulations and the regulatory interaction with producing companies
1998-99 RBDMS installed in Utah, Kentucky, and New York
Date? Modules added to track data needed by states
· Additional data on permits, well drilling and completions records, operators, bonds, oil fields, inspections and other aspects of the oil and gas management were added because this information was commonly needed by oil and gas producing states.

· Added capability of standard and customized reports 
?Date Customizing RBDMS

Because regulatory programs and oil and gas  production accounting varies from state to state, RBDMS needs to customized to meet the specific requirements of the state.
ALL is currently working on custom installations of the system in Alaska, Arkansas, Kansas, Michigan, Montana, Oklahoma, North Dakota, Utah and other states (STATUS??)
2000 

· RBDMS installed in Colorado, Arkansas, Osage Indian Nation
· GWPC receives DOE’s 100 Award for RBDMS
2001 
· Online (Internet) permitting modules developed.

· Generic version of RBDMS complete and is 80% compatible with all State oil and gas programs 
· RBDMS installed in Alaska (upgraded), Florida, North Dakota (upgraded), and the Osage Nation in Oklahoma.

· California adopts the upgraded RBDMS that allows operators to apply for and receive approval for operational permits over the internet. 
2002
· Web access to exploration and production data

· Electronic permitting module is developed
· Electronic reporting is developed
· Well bore schematic and economic evaluation tools are added
· Oklahoma data imported into RBDMS

· RBDMS installed in Nevada (with geothermal data added) and Pennsylvania (electronic commerce)

2003

· Electric reporting was pilot tested in New York, Pennsylvania, Utah, and Montana

· Electronic reporting module was added

· GWPC and states began working the BLM and MMS on e-commerce goals

· California expanded use of RBDMS to ?What?
2004 
· A memorandum of understanding and cooperation that includes state oil and gas regulatory agencies, represented by the Ground Water Protection Council (GWPC), industry, U.S. Department of Energy (DOE), U.S. Bureau of Land Management (BLM), and the U. S. Minerals Management Service (MMS) to develop national electronic commerce standards to promote data transfer, electronic reporting, and electronic permitting. 
· Twenty states and the Osage Nation are using RBDMS.

· GWPC introduces PocketTerra, a set of mapping and GPS components for field data collection using PocketPC PDA. With PocketTerra users can easily locate features in the field using detailed topographic maps, aerial photographs, and GPS at not cost 
2004-2005 
· Routine regulatory reporting and permit notice review is automated making it easier to exchange data with the oil and gas industry. 

· Operators able to access state agency datasets for exploration activities and to perform production forecasting, economic evaluations and risk assessments.

· Data sharing includes the BLM

· Types of information available from RBDMS through Web applications are:

· Well records (histories and geophysical logs)

· Monthly  and annual production and injection reports

· Well oversight functions such as permitting, idle well tracking, underground injection control (UIC) and inspections
(??DATE)Added Source Water database and assorted utilities to EIMS.

(??DATE) Database contains permits for oil and gas well drilling, reworking, and plugging and abandonments.

2006 
· Added Coalbed natural gas resource management module
· GWPC coordinates with Federal and state agencies to make data available between state, federal agencies and the oil and gas industry. To adopt and develop common standards for electronic permitting  for onshore and offshore permitting reducing time spent by companies for compliance.
· GWPC begins to expand RBDMS to include data such as source water quality, laboratory information management, produced water management, and water quantity assessment.

· Enable agencies to track baseline water quality and quantity data to evaluate permit applications application revisions

· Enable agencies to overlay source water protection areas on oil and gas well, UIC well, and mine data in an online GIS format to identify priority inspections needs 
· Oil and gas operators and mine owners will be able to query the database through the Web to track compliance with water information reporting requirements.

· Operators contracting laboratories will be able to submit their water quality reports to agencies through the Web service application in EPA-mandated formats

· Cost-Effective Regulatory Approach (CERA). strategy of interagency data sharing

· Consists of a collection of more effective and efficient policies and environmental program improvements that participating state regulatory agencies can adopt

· Data Mining – ability to download data sets from agency Web servers through ad hoc queries for research exploration and compliance tracing
· Electronic reporting of production and injection data – Updated the existing eReport- GWPRF’s Web application that oil and gas owners and operators use to report oil and gas production and UIC directly to state agency databases. The update makes transferring large data sets easier.
· RBDMS for Water. 

· Agencies need an effective data management system to sto9re and analyze the laboratory data provided by oil and gas and coal operators to comply with requirements for pre-mining characterization of background hydrologic conditions, quarterly monitoring reporting. 

· The water module tracks water quality parameters and source water quantity measurements for use in the regulatory oversight of fossil energy extraction
· Allow user to overlay sampling locations with laboratory results within the boundaries of a well location, UIC facility, mine permit, watershed project area, or source water protection area 

· Electronic permitting via single-submittal Web forms being developed – A Web application to automate portions of the oil and gas well permitting process

· Operators will be able to file permit notices for many well records at once and receive feedback as to the status of those requests

· The processing time for well notices will be reduced

· Data sharing with BLM will ease duplicative permit application requirements

· Decision-making for exploration and drilling equipment program,s will be improved

· Recovery from marginal wells can be maximized at significant cost savings
Benefits

The RBDMS e-commerce applications encourage the production of more domestic oil and gas,

help regulators increase environmental protection, and encourage the public to become

knowledgeable in the issues surrounding energy production and water resource protection. A

discussion of the tangible benefits the RBDMS e-commerce initiative offers agencies and

industry operators follows:

• Benefits to Industry Operators:

The GWPRF has documented that the RBDMS e-commerce tools are helping industry

operators to maximize the recovery of oil and gas from marginal wells in several ways.

First, reducing the time required for receiving routine permit approval improves well field

management and cuts idle rig time. For example, one California operator estimates that the

automated approval of routine permits could increase production as much as 25,000

barrels per year from just one of that company’s fields in Kern County.

Second, many marginal wells nationwide are being reworked and brought back online at a

significant cost savings through new technology, re-drilling, or horizontal drilling. The cost

savings to drill a well horizontally from an existing well rather than a grass-roots well is

estimated to be at least $300,000. For example, in North Dakota, more than 250 wells over

the last 5 years have been re-entered and drilled horizontally. Before agencies’ well

information was readily available, many of these wells would have been plugged or shut in.

By keeping these wells available, industry has saved in excess of $75,000,000 in North

Dakota.

By the same token, shut-in and idle wells that cannot be technologically or economically

worked in various market scenarios and that pose a low risk of contaminating underground

sources of drinking water can be preserved as possible candidates for enhanced oil

recovery projects. Through agency tracking and evaluation of mechanical integrity, static

fluid levels, and idle well reports, those wells can be kept in a beneficial state and

environmentally sound manner and brought back online as service wells.

Finally, improved industry access to oil and gas agency data also gives exploration

geologists the ability to develop prospects and to drill and operate their leases more

efficiently. Production trends and risk can be assessed across lease, state, federal, and

other boundaries to produce more domestic oil and gas.

• Benefits to Regulatory Agencies:

Regulatory agencies are tasked with continuing to meet environmental protection goals in

the face of stagnating funding and escalating real costs for the resources to operate these

programs. Although it is the best means of ensuring compliance, on-site inspection is also

the most expensive component of the agencies’ underground injection control (UIC) and

mines inspection programs. The Nebraska Oil and Gas Conservation Commission

(NOGCC) is an example of an agency that received an annual federal grant to implement

its environmental regulatory program. The amount of this EPA grant was $100,000 in 1986,

but decreased to $90,000 in 2006. The problem is that, in 2006, the cost of those same

goods and services was $203,313. The fiscal mandate to cut the cost of pollution

prevention without sacrificing services is in stark contrast to the reality that 99 percent of

the drinking water in Nebraska comes from ground water. RBDMS allows agencies to

provide the same level of environmental protection at reduced cost.

The RBDMS e-commerce initiative and CERA strategy of interagency data sharing has

made it possible for agencies to re-focus inspection programs to target UIC inspections in

source water protection areas. In Nebraska, this work by the GWPRF has slashed $40,000

per year from the oil and gas commission’s UIC budget as measured in vehicle mileage

and inspector labor. The cost-effectiveness of the RBDMS e-commerce initiative is

reflected in the fact that the Nebraska agency will recoup 100 percent of its investment in

customizing the RBDMS Web interface within the first year of its use.

With electronic data transfer and the automated data quality checks built into the RBDMS

e-commerce applications, regulatory agencies and industry operators will reduce the costs

associated with paper handling and storage and the need for staff to re-key information

multiple times. Also, where agencies are having difficulties maintaining staffing levels or

where skilled geologists and permitting analysts are in short supply, such automation of

business rules and workflow is vital to maintaining service levels.

• Benefits to All Stakeholders:

The increase in domestic oil and gas production that has been demonstrated to result from

data automation lessens the country’s dependence on foreign oil and boosts tax revenues.

As an example, with the number of permits issued at a 20-year high, the Kentucky oil and

gas agency reported that the state realized an increase in severance taxes of

approximately $8,000,000 as a result of the increase in prices at the wellhead. The agency

estimated that oil and gas produced in the state rose by 10 percent in 2006.

By automating the flow and quality control of data through the RBDMS e-commerce

applications, regulators are able to speed the analysis needed to target those violations

that pose the greatest risk to underground sources of drinking water. Well and mine

inspection programs that are focused in this way afford greater environmental protection

and make the best use of public funding.

Table: Schematic of EIMS. EMIS is 
	Tool
	Key Uses

	RBDMS Data Source
	· Track oil and gas well construction, operation, mechanical integrity testing, and production information

· Assess current risk and forecast future risk posed by Class II injection wells

· Manage the information state oil and gas regulatory programs need to collect

· Accommodate users’ operational needs through easy customization of the generic version

	Options for Internet Data Sharing:
	· Display oil and gas well/source water information on state Web sites
· Publish consumer confidence reports

· Generate database reports through Crystal Reports

· Use secured remote data entry via XML, Java applets, and HTML forms

· Monitor system usage

	Field Inspection Module:
	· Track Bradenhead inspections and five-year pressure tests
· Perform source water assessments in the field 

· Work with GPS data

· View and manage PWS information

· Upload field-gathered data to the EIMS data source

	GIS Utility (Desktop and Internet)
	· Integrate water quality and other environmental data (oil and gas) with state GIS base map coverage for spatial display and analysis of contaminant aerial extent, nature, and source evaluations
· Import and display source water delineations generated by modeling programs

· Create data views to match specific evaluation purposes

	Wellbore Schematic Utility:
	· Evaluate well construction details
· Generate review documents for well plugging and abandonment

· Prepare scaled drawings of wells

· Perform volumetric cement calculations

	Economic Evaluation Package:
	· Analyze production decline rates
· Calculate oil and gas reserves

· Do “what if” assessments of production property present net worth

	SWAP Data Source:
	· Provide central repository for the data collected for source water assessments and contaminant source inventories, including public water supplies (PWS) data and vulnerability determinations
· Publish EPA source water and wellhead reports from database queries.


Benefits:

· Agency data repositories act as an online library resource, thus leveling the playing field by encouraging small and medium-sized operators to expand into previously cost-prohibitive areas, such as Alaska and federally held land nationwide.

· Increased access to agencies’ data is increasing industry’s ability to make more knowledgeable decisions about resource deployment, exploration and well management and is reducing overhead costs associated with regulatory compliance.

· Eliminating obstacles to permitting and reporting requirements is beginning to reduce administrative burdens and ease compliance re1quirements across regulatory jurisdictions..

· Regulatory compliance tracking through these applications offers enhanced protection of water resources.

List of informational materials developed and distributed in addition to Annual and Final Reports.

15 page booklet “Injection Wells, An Introduction to their Use, Operation, and Regulation”

(ADD SUMMARY)

Abreviations

GWPC Ground Water Protection Council

GWPCRF Ground Water Protection Council Research Foundation

BLM Bureau of Land Management

PDA Personal Digital Assistant

Reference Material

DE-FC26-04NT15542 Facilitating Oil Industry Access to Federal Lands through Interagency Data Sharing

· Final Report March 2007, “Improving Access to Onshore Oil & Gas Resources on Federal Lands”
DE-FG26-04NT15455 Energy in the Environment – Initiatives 2004-08
· Annual Report, July 2006, RBDMS e-Commerce Initiative: “Encouraging Domestic Oil and Gas Production While Helping to Protect the Environment”

· Third Semi-Annual Technical Report, April 26, 2006 reporting period: September 1, 2005 to February 28, 2006, “Energy in the Environment – Initiatives 2004-08”
· Annual Report April 2005 “The Effects of the RBDMS/eCommerce Initiative on Domestic Oil and Gas Production and Water Resource Protection”
· 1st Semi-Annual and Final Technical Report May 3, 2005, period September 1, 2004 to February 28, 2005, “Energy in the Environment – Initiatives 2004-08”
· Annual Report May 2004 “Energy in the Environment”
DE-FC26-03NT15428 Produce More Oil and Gas via eBusiness Data Sharing

· Final Report, July 22,2005, Reporting Period 10/1/2004 to 3/31/2005
Data mining is available in Utah, New Mexico, Colorado, Nebraska, Alaska, Montana, North

Dakota, and New York.

Electronic reporting of production and injection data is available in Utah, Nebraska, New York,

Pennsylvania, and Montana and will soon be online in North Dakota.

Electronic permitting via single-submittal Web forms is now in development. Colorado,

Alabama, Kentucky, and Alaska will pilot test this system. 

Batch transfer of files parsed against a WITSML-compliant XML schema will be pilot-tested in Colorado, California, and New Mexico.

RBDMS for Water has been installed in Ohio and Nebraska, with other agencies expressing

interest.
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